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SECTION 1

INTRODUCTION

1.1 GENERAL

Fabrication of three Medium Resolution Infrared Radiometer

Telemetry Electronics (MRIR-T/ME) units for the NIMBUS B MRIR

experiment has been completed, functionally tested, and

delivered. The three units consisted of one Prototype and two

Flight qualified subassemblies. A final engineering report

documenting the history, fabrication, and testing program of

these completed subsystems is presented herein. Figure 1-1

indicates the configuration of a MRIR-T/ME unit with the top

cover removed.

1.2 SCOPE

This final engineering report contains information applicable

to the Prototype and Flight Model MRIR-T/ME subassemblies.

Included within this report are electrical, mechanical, and

functional testing aspects of these subassemblies as well as

sufficient data for operation and maintenance purposes.

1.3 CONTRACT HISTORY

A firm fixed-price contract was awarded to California Computer

Products, Inc. by the NASA Goddard Space Flight Center, Green-

belt, Maryland on 16 June 1966 bearing contract number NAS5-I0215.

i-i



a 
‘A 

- ~~ 

DO3 0 1-019 

h 

a 
Q, 
3 

a, 
p: 

2 

1-2 



DO301-019

The purpose of this contract is to fabricate, test and deliver

for the NIMBUS B Medium Resolution I. R. experiment one Proto-

type and two Flight Model MRIR-T/ME units in accordance with

NASA/GSFC Specification S-731-P-18A dated 3 May 1966. Three

man months of integration support is also included as part of

the contractural requirements commencing with delivery of the

prototype subassembly.

Delivery of the Prototype Model MRIR-T/ME unit was made with

a final functional test sell-off demonstration to the NASA

Technical Officer on 17 December 1966, amounting to a 2-day

slip in the scheduled delivery. The two Flight models were

delivered simultaneously on 26 January 1967 after successfully

completing a final functional test demonstration monitored by

a duly appointed Government representative. Completion of

these two units accelerated the scheduled delivery by approxi-

mately 30 days.

Fabrication of the deliverable units adhered to the results and

recommendations of the development effort for the Engineering

Model MRIR-T/ME unit. Design changes were minimal, involving

principally wire harness modifications as a result of minor

changes in pin assignments on some printed circuit boards.

1.4 REPORT ORGANIZATION

This report specifically pertains to the documentation of data

pertinent to the Prototype and Flight model MRIR-T/ME subsystems.

Section 2 discusses the basic operation of the Telemetry Elec-

tronics accompanied by appropriate timing diagrams and sche-

matics where applicable.

1-3
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Calibration data for the analog inputs and telemetry data

outputs are included in Section 3 as a result of System and
Operational Tests.

The remainder of the report will contain a bibliography of

documents and test specifications applicable to this contract.

Also included are schematics, layouts and mechanical drawings

to aid in any maintenance required on these units.

1.5 REFERENCES

References directly applicable to the fabrication and testing

of the Prototype and Flight Model MRIR-T/ME units are listed

as follows:

• NASA/GSFC Specification S-731-P-18A, "Medium

Resolution IR (MRIR) Experiment Prototype and Flight

Model Digital Electronics Telemetry Units for

NIMBUS B, " 3 May 1966.

• NASA/GSFC Specification S-653-P-14, "An Environmental

Specification for the NIMBUS B Subsystems," 29 June 1965.

• CalComp Test Specification A0401-005, "Environmental

Test Specification for NIMBUS B MRIR-T/ME Units."

• CalComp Operator's Manual DO106-003, "MRIR Digital

Subsystem Bench Test Equipment for NIMBUS B."

• CalComp Maintenance Manual DO106-004, "MRIR Digital

Subsystem Bench Test Equipment for NIMBUS B."

1-4
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SECTION 2

ELECTRONICDESIGN

2.1 GENERAL DESCRIPTION MRIR-T/ME SUBSYSTEM

The purpose of the MRIR Telemetry Electronics Subsystem as

used in the NIMBUS B spacecraft is to convert analog data

received from the Radiometer Electronics to a serialized

digital format. Five channels of analog data are available

from the Radiometer unit for sequential conversion to the

corresponding digital equivalent. The analog signals are

gated to an Analog-to-Digital (A/D) converter where 34.7

conversions per second are performed on each input channel

including the injection of a synchronizing word or frame at

the completion of every fifth sample. Conversion accuracy

of the A/D converter is maintained at one part in 256 (8 bits)

within a temperature range of -5°C to +55°C.

2.1.1 CIRCUIT DESIGN MODIFICATIONS

The circuit configuration employed in the flight and proto-

type MRIR units are basically identical to that of the

engineering model. As a result of fabricating the engineering

model, certain problem areas were found principally related

to printed circuit board layouts. These problems were cor-

rected for the most part in the engineering model but some

recommendations remained to be incorporated into the proto-

type and flight model hardware.

2-1
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Before commencing fabrication of the deliverable hardware,

the recommendations of the engineering model were incorporated.

Each printed circuit board was carefully scrutinized and

modified as necessary. The area of paramount concern was to

increase the solder pad area where each integrated circuit lead

attaches. It was found that the original pad area was too

small in relation to the IC lead, thus affording inadequate

solder flow.

A second area of concern was the MOS-FET devices used as the

analog input switches. Since these devices are easily damaged

in the course of handling, due to static electric charges, it

was recommended that one FET package containing dual MOS-FET

elements be used for each input channel. This recommendation

came about after attempting to replace one of these multilead

devices that failed on the engineering model. In order to

incorporate this redundancy on the Prototype and Flight models,

it was necessary to design the circuit board layout to enable

the spare half to be easily wired into the circuit. This was

accomplished as shown in a typical configuration of Figure 2-1.

The output of the A/D converter is formatted with a frame

synchronizing word producing a word length of 28.8 milliseconds.

The converted analog signals form a serial bit-stream consisting

of one 8-bit frame synchronizing word (i0111000) and five 8-bit

digitized conversions of the radiometer data, each word corre-

sponding to one input channel. The formatted data from the

telemetry electronics unit is routed in split-phase form,

least significant bit first, at 1.66-kHz data bit-rate (208-Hz

data word rate) to the satellite digital tape storage unit.

2-2
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Dual MOS-FET Unit for Typical Analog Input Switch
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2 .2 ELECTRONIC CIRCUIT OPERATION

The MRIR-T/ME unit contains seven printed circuit boards which

plug into connectors to form an integral unit for processing

and converting analog signals into an equivalent digital format.

Two of the circuit boards function together to provide the

required secondary power levels which are generated from the

negative 24.5-volt primary satellite power source. The remain-

ing five boards contain all the electronics required for the

conversion and processing. A brief description of each circuit

board is presented in the following sections. Schematic and

assembly drawings for all circuit boards are contained in

Appendix A.

2.2.1 ANALOG INPUT AND 25-KHZ CLOCK GENERATOR (Figure 2-2)

This circuit board serves a dual purpose within the subsystem.

The analog input signals are gated to the converter by means

of MOS-FET devices controlled by a commutating ring counter.

Five dual MOS-FET's are employed, one for each channel. Only

one-half of each dual element is used per channel while the

remaining half is jumpered out of the circuit. The purpose

of this is to provide a spare gate simply by changing selected

jumper wires on the circuit board, thus eliminating undue

handling of these MOS devices. The 25-kHz generator is

transformer coupled to a 200-kHz input signal originating from

the satellite clock subsystem within the spacecraft. The

resulting 25-kHz clock is achieved by dividing the 200-kHz

input by a 3-stage flip-flop network.

2-4
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2.2.2 A/D CONVERTER (Figure 2-3)

The A/D converter circuit board contains the necessary ele-

ments for performing the analog-to-digital conversion. The

primary elements are a precision resistor ladder network, a

precision voltage reference supply and comparator amplifier.

A set of constant current sources and transistor switches

corresponding to the 8-bit digital word are also incorporated

on this circuit board.

2.2.3 A/D DATA CONTROL (Figure 2-4)

This module contains the control logic required to switch the

constant current source switches on the A/D converter circuit

board. Two registers each containing eight flip-flops are

included on this board. One register serves to produce the

control signal to successively turn on each current source

depending upon the analog input voltage as compared to the

output ladder voltage. The second register serially stores

the data representing each bit of the A/D conversion. Also

incorporated on this A/D control circuit board is Frame Sync

Inhibit logic. This logic forces the lease significant bit

to a "one" if the analog data converted produced the same bit

pattern as the Frame Sync word, thus prohibiting a false

frame sync word to be formed.

2.2.4 ENCODE - TIMING GENERATOR (Figure 2-5)

This board contains nine flip-flops used to provide timing

control signals. Six flip-flops are used to divide a 10-kHz

input signal to 1.66 kHz (one output bit time) and 208 Hz

(one word time). A transfer pulse is generated to gate the

2-6
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converted information from the data register on the A/D Data

Control module to an output data shift register on the Frame

Sync-Data Output board. In addition to the transfer pulse, a

second timing pulse (ENCODE] is generated. The ENCODE pulse

clears the A/D data register, resets the A/D shift register,

and starts the conversion sequence of new input data.

2.2.5 FRAME SYNC - DATA OUTPUT (Figure 2-6)

This board furnishes the Frame Sync word (10111000) every sixth

word time. The function of the Frame Sync word is to provide

a basis for synchronization when decommutating the serial

telemetry data transmitted to a ground station. An 8-bit flip-

flop shift register is contained on this board to provide the

formatted serial data output to two redundant data output

buffer drivers. The data is transmitted in a phase modulated

(split phase) waveform as shown in Figure 2-7.

2.2.6 DC/DC CONVERTER NO. 1 (Figure 2-8)

This board is one of two power supply boards which provides

the secondary voltage levels. The voltage levels used in the

MRIR unit are +3.2 volts, +6 volts, -6 volts, -12 volts, and

-18 volts. Contained on this board are the primary power relay,

DC/DC converter oscillator, power transformer, and secondary

voltage diode rectifiers. The DC/DC No. 1 board was designed

so that all oscillating signals would be confined primarily to

this board and not be coupled into the wiring harness by send-

ing the oscillating signals to another board for conditioning.

2 -i0
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FIGURE 2-7
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2.2.7 DC/DC CONVERTER NO. 2 (Figure 2-9)

The second half of the two power supply boards contains the

primary power input filter network, voltage regulator, secon-

dary level output filters, and telemetry monitoring circuits.

2.3 ELECTRONIC COMPONENTS

In order to establish a high degree of operational reliability,

all electronic components used in the MRIR Prototype and Flight

units were screened according to procedures documented in GSFC

Specifications S-450-P3 and S-450-P4.

2.3.1 SELECTION AND QUALIFICATION

All components were selected on the basis of their high relia-

bility classification. Wherever possible, components were

procured from the vendor or manufacturer to meet the require-

ments of the previously mentioned specifications. When this

was not feasible, the "hi-rel" components were subjected to

the requirements of the previously mentioned specifications

for qualification at this contractor's facility. Special

components or components difficult to obtain within the allo-

cated time were furnished from NASA stock as GFE. Prequalified

components and those received as GFE were selectively sampled

to satisfy operational and electrical characteristics.

2.3.2 REPORTS

A complete report on the electrical conditioning of all compon-

ents at this contractor's facility is documented in CalComp

report DO301-016 entitled "Component Burn-In Report for NIMBUS

B MRIR Digital Electronics Telemetry Unit."

2-14
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SECTION 3

MECHANICAL DESIGN

3.1 PACKAGE CONFIGURATION

The layout of the Prototype and Flight Model MRIR-T/ME units

is identical to the design employed in the engineering model,

shown in Figure 3-1. This configuration offers a good heat-

sink for any heat generating components. This layout also

affords shielding capabilities against possible crosstalk and

isolates logic modules from the possible stray magnetic fields

produced by the DC/DC converter oscillator.

The entire assembly is machined from ZK60A-T5 magnesium alloy.

All parts received a coating of Dow 23 Stannate Immersion

Treatment for Magnesium to protect the magnesium from corro-

sion due to high humidity environments. Application of this

coating is per Dow Chemical Company, Bulletin 147-22 conform-

ing with the General Electric document issued on this same

subject.

Fabrication of the assembly presented no problems and all

components fit without modification. The final package size

conforms to a standard 2 over 0 which is 6 x 4 x 6.5 inches.

Five input/output connectors identified Jl to J5 are provided

on the top mounting plate of the assembly. Identification

and function of each connector is indicated in Figure 3-1 and

accompanied by Table 3-1.

3-1
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J3 J1 J2 J5

f----1j l(---_j _,,f'---_j tF---"lj
CONNECTORS

J4

C--q
t )

//////////////////////////////////////////

10424-502 ANALOG INPUT - 25kHz Jl01

10426-502 A/D CONVERTER J102

10428-502 A/D DATA CONTROL J103

10430-502 J104
ENCODE TIMING

10432-502 FRAME SYNC - DATA OUTPUT J105

/I/IIIii I II II IIIIII I/III//III I I IIII I//II I

10436-502 DC/DC CONVERTER NO. 1 J107

10436-502 DC/DC CONVERTER NO. 2 J107

TOP VIEW

SHIELD

SHIELD

FIGURE 3-1

Connector and Circuit Board Location
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A complete set of mechanical and assembly drawings for the

delivered units is provided in Appendix B.

3.2 PHYSICAL CHARACTERISTICS

3.2.1 WEIGHT

The weight of the completed Prototype and Flight model

MRIR-T/ME units is listed in Table 3-2.

3.2.2 CENTER OF GRAVITY

Table 3-2 indicates the center of gravity of the Prototype

and Flight units measured as shown in Figure 3-2.

3.2.3 POWER DISSIPATION

The power dissipated by each unit was monitored during the

environmental qualification tests. The maximum power dis-

sipation was found to be at the lowest temperature excursion

or -5°C. At this temperature the dissipation of each unit

was typically 1.45 watts with -24.5 volts input.

3.3 DESIGN RECOMMENDATIONS

The mechanical design configuration of the MRIR-T/ME unit is

satisfactory with the exception of the magnesium protective

coating, Dow 23. It was discovered, after subjecting the sub-

assemblies to humidity tests, that the Dow 23 coating did not

offer sufficient corrosive protection to the magnesium against

the specified humidity. Excessive scale and residue built up

on surfaces in direct exposure to the environment. No noticeable

corrosion was present within enclosed areas of the subassembly.

3-3
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TABLE 3-1

Input/Output Connectors

Connector Number of Pins Signals

Jl 15-pin Plug Power Input and Commands

J2 9-pin Socket Output Signals

J3 15-pin Socket Input Signals

J4 37-pin Socket Telemetry and Bench Test
Equipment Test Point

J5 9-pin Plug Input Clock Signals
L ..

TABLE 3-2

Weight and Center of Gravity

Unit Designation

Prototype

Flight No. 1

Flight No. 2

s/N

P002

F003

F004

Weight

(pounds)

4.77

4.65

4.62

C.G. Location

(inches)
X

2. 045

2. 045

2. 045

Y Z

2.990 3.192

2.990 3.192

2.990 3.192

3-4
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In future programs, it is recommended that this type of

protective coating be eliminated due to its relatively

poor protective qualities and substitued with electrolysis

nickel or some other suitable form of protective material.
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SECTION 4

QUALIFICATION AND SYSTEMTEST

4.1 GENERAL

Tests required to qualify the Prototype and Flight model

MRIR-T/ME units are documented in GSFC Specification

S-653-P14 and CalComp document AO401-005. The degree and

severity of testing varies for the Prototype and Flight units,

the Flight unit being subjected to environments more closely

resembling those encountered during launch and orbit. All

system testing was performed using Bench Test Equipment identi-

cal to that used for the engineering model. Figures 4-1 and

4-2 indicate the configuration of this equipment.

4.2 MRI R-T/ME INTERFACE

The interface list for the Prototype and Flight model sub-

assemblies is listed in Appendix C. This list defines the

electrical term contained on each connector pin. Voltages

and impedances are given where applicable on connection pins

which either originate or terminate on the telemetry elec-

tronics unit.

4-1
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FIGURE 4-1 
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4.3 PRINTED CIRCUIT BOARD INTERCONNECTION DIAGRAM

An interconnection diagram or pin chart is included in

Appendix D. This chart provides the term designation for

each circuit board connection and indicates the routing of

this term by connector/pin designation numbers.

4.4 SIGNAL FLOW DIAGRAM

Figure 4-3 shows the signal flow and grounding scheme employed

in the MRIR-T/ME unit.

4.5 TIMING CHART

Figure 4-4 indicates the timing of all logical functions of

the MRIR-T/ME unit.

4.6 ENVIRONMENTAL QUALIFICATION RESULTS

Data gathered as a result of environmental testing is tabu-

lated in two separate reports. These publications are:

• D0401-024, "Environmental Test Report for Prototype

MRIR Digital Electronics Unit, "

30 December 1966.

• DO401-026, "Environmental Test Report for Flights

No. 1 and No. 2, MRIR Digital Electronics

Unit," 30 January 1967.

For convenience, the temperature-telemetry calibration curves

and the analog-to-digital calibration charts for each unit are

included in Figures 4-5 through 4-7 and Tables 4-1 through 4-6.

4-4
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TABLE 4-1

Prototype Serial No. P002
Analog/Digital Conversion at -5°C

Bit

20

21

22

23

24
52

26
72

20+..+27

Voltage
Step (mv)

25

5O

100

200

400

8OO

1600

3200

6375

Channei 1
(my)

Channei 2
(mv)

Channei 3

(mv)

22

48

98

198

399

8OO

1600

3198

6375

22

48

98

199

399

8OO

1600

3198

6376

22

48

98

199

399

8OO

1600

3199

6375

Channel 4

(mv)

22

48

98

199

399

8OO

1600

3199

6375

Channe i 5

(mv)

23

48

98

199

399

8OO

1600

3198

6375

TABLE 4-2

Prototype Serial No. P002

Analog/Digital Conversion at +55°C

Bit

2 o

1
2

2
2

3
2

24

5
2

6
2

7
2

20+..27

Voltage

Step (mv)
, _ | _

25

5O

i00

200

4O0

8OO

1600

3200

6375

Channel 1

(mv)

22

49

99

199

400

801

1601

3200

6378

Channel 2

(mv)

23

49

99

-_9

400

801

1601

3199

6378

Channei 3

(my)

23

49

100

199

399

801

1601

3200

6378

Channel 4

(mv)

22

49

99

199

4OO

801

1601

3199

6378

Channel 5

(mv)

23

49

99

199

400

801

1601

3199

6377
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TABLE 4-3

Flight Unit No. i, Serial No. F003
Analog/Digital Conversion at 0°C

Bit

02
12
2

2
32
42

25
62
7

2
20+ • -+27

Voltage

Step (my)

25

5O

i00

200

400

8OO

1600

3200

6375

Channel 1

(my)

23

48

97

198

398

797

1598

3198

6375

Channel 2

(mv)

24

48

98

198

398

797

1598

3197

6375

Channel 3

(mv)

24

48

97

198

398

797

1598

3197

6375

Channei 4

(mv)

24

48

98

198

398

798

1598

3197

6375

Channel 5

(mv)

24

48

98

198

398

797

1598

3197

6375

TABLE 4-4

Flight Unit No. i, Serial No. F003

Analog/Digital Conversion at +60°C

Bit

0
2

1
2

2
2

3
2

4
2

5
2

6
2

27

20+ -. +2

Voltage

Step (mv)

25

5O

i00

200

400

8OO

1600

3200

6375

Channel 1

(mv)

23

47

96

198

398

798

1599

3197

6377

Channel 2

(my)

23

47

97

198

398

798

1599

3197

6377

Channe i 3

(mv)

24

47

97

198

398

798

1599

3197

6377

Channel 4

(my)

23

47

98

198

398

798

1599

3197

6377

Channel 5

(mv)

24

47

98

198

398

798

1599

3197

6377
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TABLE 4-5

Flight Unit No. 2, Serial No. F004
Analog/Digital Conversion at 0°C

Bit
0 "

2

1
2

2
2

3
2

24

5
2

26

7
2

20+ • -27

Voltage

Step(mv)

25

50

i00

2OO

400

8OO

1600

3200

6375

Channel 1

(my)

22

46

95

195

397

798

1600

3195

6372

Channel 2

(mv)

24

48

97

197

397

798

1600

3196

6372

Channel 3

(mv)

24

48

98

197

397

798

1600

3195

6372

Channel 4

(mv)

24

48

98

198

397

798

1600

3195

6372

Channel 5

(mv)

24

48

98

198

397

797

1600

3195

6372

TABLE 4-6

Flight Unit No. 2, Serial No. F004

Analog/Digital Conversion at +60°C

Bit

2

21

22

23

24

25

26

20+--27

Voltage

Step(mv)

25

5O

100

200

400

8OO

1600

6375

Channei 1

(mv)
Channe i 2

(mv)

2423

47

96

196

398

8OO

1602

6381

48

98

198

398

799

1602

6382

Channe i 3

(mv)

24

48

98

198

398

799

1601

6381

Channel 4

(my)

24

48

98

198

398

799

1602

6381

Channel 5

(mv)

24

48

98

198

398

799

1602

6381

4 -12



D0301-019

SECTION 5

NEWTECHNOLOGY

No new technology is applicable to the fabrication and testing
of the MRIR units under Contract NAS5-10215.
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SECTION 6

BIBLIOGRAPHY

The following documents are directly applicable to the fabri-

cation of the Prototype and Flight model MRIR-T/ME units

under Contract NAS5-10215.

6.1 TECHNICAL REPORTS

6.2

• DO401-024 -30 December 1966

Environmental Test Report, MRIR Prototype

Unit, NIMBUS B

• D0401-026 -30 January 1967

Environmental Test Report, MRIR Flight No. 1 and

Flight No. 2, NIMBUS B.

MONTHLY PROGRESS REPORTS

• D0515-001- 5 August 1966

Monthly Progress Report No. 1

Medium Resolution Infrared Radiometer (MRIR)

Telemetry Units

• D0515-002 -7 September 1966

Monthly Progress Report No. 2

Medium Resolution Infrared Radiometer (MRIR)

Telemetry Units
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• D0515-003 - 18 October 1966

Monthly Progress Report No. 3

Medium Resolution Infrared Radiometer (MRIR)

Telemetry Units

• DO515-004 - 14 November 1966

Monthly Progress Report No. 4

Medium Resolution Infrared Radiometer (MRIR)

Telemetry Units

• DO515-005 - 14 December 1966

Monthly Progress Report No. 5

Medium Resolution Infrared Radiometer (MRIR)

Telemetry Units

• D0515-006 - i0 January 1967

Monthly Progress Report No. 6

Medium Resolution Infrared Radiometer (MRIR)

Telemetry Units

• D0515-007 - 6 February 1967

Monthly Progress Report No. 7

Medium Resolution Infrared Radiometer (MRIR)

Telemetry Units

• DO515-008 - 13 March 1967

Monthly Progress Report No. 8

Medium Resolution Infrared Radiometer (MRIR)

Telemetry Units
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6.3 TELEPHONE DOCUMENTATIONS

1966

Job 48100-i, dated 26 July 1966

Job 48100-2, dated 8 September 1966

Job 48100-3, dated 21 September 1966

Job 48100-4, dated 28 September 1966

Job 48100-5, dated i0 October 1966

Job 48100-6, dated 18 October 1966

Job 48100-7, dated 24 October 1966

Job 48100-8, dated 3 November 1966

Job 48100-9, dated 4 November 1966

Job 48100-i0, dated 5 December 1966

Job 48100-11, dated 7 December 1966

6.4

1967

Job 48100-12, dated 1 February 1967

Job 48100-13, dated 21 February 1967

FUNCTIONAL TEST SPECIFICATIONS

• A0201-019 - l0 March 1966

Functional Test Specification for the MRIR-PCM

Digital Subsystem, NIMBUS B

• AO205-I09 - 23 January 1967

Functional Test Specification for Analog Input

and 24-kHz Generator, Part No. 10424-502

• AO205-II0 - 5 October 1966

Functional Test Specification for Analog-to-

Digital Converter, Part No. 10426-502
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• AO205-111 - 24 January 1967

Functional Test Specification for Analog-to-
Digital Data Control, Part No. 10428-502

• A0205-I12 - i0 October 1966

Functional Test Specification for Encode Timing
Generator, Part No. 10430-502

• AO205-I13 - 24 January 1967

Functional Test Specification for Frame Sync
and Data Output, Part No. 10432-502

• AO205-I14 - 4 October 1966

Functional Test Specification for DC/DC

Converter No. 1 and No. 2, Part Nos. 10434-502
and 10436-502.
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APPENDIX A

PROTOTYPEAND FLIGHT MRIR-T/ME UNITS

ELECTRICAL SCHEMATICS

AND

PRINTED CIRCUIT BOARDASSEMBLYDRAWINGS

The following section contains the electrical schematics and

printed circuit board assembly drawings.

A.1 LIST OF DRAWINGS

10424-502

10425-502

10426-502

10427-502

10428-502

10429-502

10430-502

10431-502

10432-502

10433-502

10434-502

10435-502

10436-502

10437-502

Analog Inputs and 25-kHz Generator

Schematic, Analog Inputs and 25-kHz Generator

Analog-to-Digital Converter

Schematic, Analog-to-Digital Converter

Schematic, Analog-to-Digital Data Converter

Schematic, Analog-to-Digital Data Control

Encode Timing Generator

Schematic, Encode Timing Generator

Frame Sync and Data Output

Schematic, Frame Sync and Data Output

DC/DC Converter No. 1

Schematic, DC/DC Converter No. 1

DC/DC Converter No. 2

Schematic, DC/DC Converter No. 2
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loaf t.?.% _O¢)V

CAPACITOR. 1000_ ZZT. _)OV

ZTK *-2% '/_W

iOK 1

4.7K

_3K

I.SK

8 ,>L07_ I.?-K t_% I_W

I MEA-TO G.O'qK t t % VIW

I MEA-TO 5.f.2K *-I_ I/l_WMEA-TO 4.75K ± l% YaW

8 131_P ZOK *_% .I W

t_JIgp /OK _.0_% .IW

5 Z IISt_ - ;>O_ _PACE R.

4 I I;43_- 203 HDtT SVI(-TRAk_STOR

3 16 9104_13 -203 TERMINAL

2 I ii60_- 20_- 5i TiE - PCB AShY

I I 10426 -502"3 PCB

rEEk R1EQ¢104-_.G-5OP- A/D CONV
NO. -- PART OR NOMENCLATURE OR

IDENTIFYING NO. DESCRIPTION

,06Z _.06 -4,81

_ERU¢

UI_UESS01HIEmm_ _IEClRIEO

DIMENSIONS ARE IN INCHES

TOLERANCES ON

OI_CINALS i ANGLES
JC( ±.03 ±0"30'
JO(X± .010 I

I)_LLEO HOLES

TO _+_--_TO .._J_+._ --.0_

'_'OI_O_

COML
CO WiL

COML

Co,un.

COML

1
COML

U_T OF MATERIAL OA PARTS LIST

CHECK _ e-4-_

SURFACE ROUGHNES_
PER MIL-STD-IO

C_L

COM L

05co

SIZE. DESCRIPTION i _Pi_CIFICATION

CAUFOIINM m PIOOUCTi INC.

lls IElU.OL m r.._UFOlm_

ZI_

ANALC)G/DI61TAL CONVERTER

r 10426-502

!

D

3>
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.035 t003
AFTER PLAT_NG
N)PR0X 115HOLE_

3.000

RrAJ_. VIEW

FULL R_.O_ 0 t..O0_

L..2]
DETAIL A

(2 PLACES)
.TRALE : 4

I

_-.0_ R OPI"IOIt_L

(4 PL AC[_)

0

Y

II

II

I!

0

I 5

..n
._-_ IOIENT NO.

uu
G {0

PIN ORIENTATION

OF U0DULE5

SCA,LE: _



1
m

m

ueoum | Ilia U mlllJ

FRONT VIEW

COMPONENT SIDE

REF

I_ COAT I::_B A._G_ PER CCP _DF-C AOIC_-CX_I-

I4.TEXA_ INSTRUk_NT5 INC; DALLA_ ,TF- XA.%

I_.CORNIItG GLASS WORKS; PHILkD(LPIItA, PA
_ILKEMET DEFT UNION CARBII_ CORP, CLEVELAND,OHIO

ILREF _ DWG NO. 10.4"?-9-_D?..

IOCOMI_tLERT REF O(St_ATIQNS ARE FOR LOCAT_G PURPO"tr_

ONly Me0 IX) NOT APPEA-R ON ACTUAL PAR'r.

_)1 .I_._LO'T [NMEt, L_ION._, ARE FOR REFER_ktC, E ONL*T _SLOT
_I,ILD 11( CENTERED _Ett _ NO _ 1101TallOI Ct_.OITRy.

II.MATCH DRILL AND RIVET tTF-.M_, t AND ?. USING J16 FIXTURE

114-30 - 203

"_-FABRICA'I"_ PER CCP _ AOI05-_

6.SILK _ICREEN USING $5M.10_26-50_.-3

_.FA.BR|CA'Tr U_tN; PCM IO4ZS-50_-S

(_4kEPOXY GL,A55 LAMINATE WITH 20Z COPPER l_tl"H SLOES,

M|L-p-13949C ,TYPE GE

3-PLATINGi TO BE: PIeR CCP _ AOIom-c3c:,_.

_CI4AMFER CONklECTOe 1-1P,O_O x_-50 ° BOTH SIDE_
_.oo!)

I 'l_)Jkll_D "CI_CKNE_5 AT CONt_'CT_D_ TIP 1,40T TO F-XCE_-t_ .OG5-.°4_S

30 5 MSZ04TOAZ-4

26 8 SNStT)

25 I SN _,14.

'_4 Z 5N51_

2_ B SNSll

22 8 5N510

®

@

15 8 RLOTS

9 I KG?.2 J 15KM¢_

3 '2_. 910443-203

2 i i_- 203- 41

1 I IO4-'Z'8 -502- 5

taRO.

U_m

DIMENSIONS ARJEtN INCHES

TOI.ERANCES O_

TO .,TI_+ II,--il
TO .1111_+ ll,--il

TO LII_ ÷,al_, --_11

RIVET J

_OLID S'_TE MOOULE WITR _ JII_JI.ATOR

I
STAT[ _ _ MYLAR II_Ut.ATOR

R E_,ISTOR

CAPACITOR

TERMINAL.

TEE-PCB A_SY

PCB

mTUIIE OI
oocllPnoN

4.7K ¢2% I/4W

lIM1Em_
I_E. OE_RIIl_llgll & _P_IFICRTION

I.IST OF IIMTERIAL OR PRRI_ I.IIST

CHE_X "_-"_

_,o -_"_ j

COML

COML

05C0

m ¢mlI_11_ RINR¢'rl l

II mlJU_ i m

ANALOG/DIGI TAL
DATA CONTROL

Immr

I
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3.000

REAR VI'_V

"TEE (ITEM Z) OldITTE'D

FOR CLARt 7Y

FULL I%

OETA.L A
(2_LACES)

4
9EALE : -

I

+.ooo

4.750-.0t0

\.0(_ R OPTIONAL

(4 PLACE,5)

t I . 5

6 IO

PIN ORIENTATION

OF MODULES

4

5C,=,L E :T

_MFD HD FAR SIDE

D

/ lc J_,_cJe._c._......._....._.

I

R_,R8

I

_,R4,R5,_ _ _"

I IC3,,C,,,C8,_"_

D

 oz o=u /



1,,, ---5" -
"1 I I ro/e p.,_r _,_.

#1 I .FF_cr o.: ,Izz .,wr_

I Ig_ /_'67

] I II'J'd_g

I I.dH'

15. COAT PCB ASSY PER CCP SPF..C AOI08-O0+

K "TEXA_ IN_STRUMF.._'TS t1_¢._QALLA5 ,TE.XA5

_11 V.IEMIET bEPT UNIO_ C.NC61BE /tici CLEVELANO,OHIO

3"_.;i_¢QV.t._tNG GL._,_ 'vVO_<_>i B_r_or;tb/ P_

tI.REF $CH_.k_TIC DWG NO. _04"_1-50_.

)O.£oMFONENT REF DESI&NATI_$ ARE FOR LOCA'T_NG _'U_PO_,E_

ON_ /_.Nb DO NC_T /_PPE'/_R ON ACTUAL PAR_',

_,._9.'KEYSLOT DIk4ENStON_ _E FOR REf-E,_Et._E O_L'Y _ _LC,'T

$_OULD _. CENTERED BETWEEN PINS ,_D MU_ _T TOt_O_CIRC.Ot'_'.

_.MATCH OI_ILL A_D RIVrT ITE.M_, 1 ANO _- USING ,JIG FI,_TU£E

114-30 - _0_

*FA, BRICAT_ PER CCP 5PCC AOI05-O0_

6._ILK SCREEN _51NG S_M 10_0-502-_

_.VAB_tCATE. U-,_ING PCM 104_0-50P--_ _EV A,

04".EPOXY GLA_ LAMINATE WITH 20Z COPPEI_ BOTH _ID'_,

M_L- p o 13949C , "_'_'PE GE

3.1_LATING TO _rE_ pEl_ CCP _PEC AOIOS-OO_

2C_,MFER CONNECTOR TIP Oi_O X 30" BOTH 51_S ÷.ao_

I.¢zOA, RD THIcKNE55 AT CONI_ECTOR T_ NOT TO EXCEE"D .065 -'_°_'

NOTE_:UNLESS OTHER wtS¢" -%P_cI_'IED

I Z3

zg

El

Z_

t9

I'

30 _ [ MS_.O470A2 - 4

I

I

I

z5 3 IsNs_'r/,s,v_.7

Z SN5 _/s_g&3

I SN .'siT_/.r_dS_,z
t n .SNSIL/..S,vZ_&/

t LO"tS

_' 7_

1 I 104"_0 - 50Z-Z
I_EIk 1 104_-50P-

IDENTIFYIN_ NO.__ _E= earn"oR

DIMENSIONS ARE IN INCHES

'TOLERANCES ON

OE,CIMALS I ANGLES

• m TO .l_ll_+,om.-,m,l

TO U_ + .0_. --.gin

o_w_ Q.-_-_-J ,.,0.,4

A_o _ Z/.._ ,_:_

SURFACE ROUGHNF..SS
PER MIL_llD-lO

_11_ m / Ul¢.

ZONE

SCALE: Z ISlFT 10430 -502

_,,_ WE_HT I S_EET

 o ouz

ENCODE TIMING GENE_TOR
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REARVIEW

TEE (tTIEM 7.') OWlrTTED

FOR CLARITY

FULL I__

DETAIL A
(a pLACES)

4
SCALE : -

I

_-.O_ R. OPTIONAL

(4. PL ACE.5)

t.050 ±,005

t 5

IDENT NO,

6 I0

PIN ORIENTATI 0N

OF MODULES

4

SCALE :T

)
/

/

I

I

D
I

O

,_.4_MFDHD FAR ,51DE

Q2,Q4

C2,C3

CI _CA(_

12,15,118,11Z(_

RT,RI4.

R6, RI3 (_.-'-""_

14,RI0,RH

QI, 93,_, 0/,,,Or(_""_

5 ..°E4PD (._

IC3,¢4,tCI
ICI4, ICIG,

 o ou; /



1
m

m

iI ii IDIIll [] m II IIIlllll

BJK ifll-

FRONT VIEW

COMPONENT SIDE

0

I0

I0

/7. COAT PCB ASS't' PER CCP SPF_C AOIO_--O04

_6 R,C_BF.._TOS- M_NI4_,TT_.kl; LOS ,_L.IGE.LES CA.Lt F.

#

15.FAIRCHILO 5EMICOND OIV;MOUNTAINVIEW, CALIF

14KF-MET DEPT UNION C_RBIOE CORP_CLEVELAND.OHIO

I:ITEXAS INSTRUMENTS INC, DALLAS, TEXAS

I?.,CoRNING GLA55 WORKS; BRADFORD ,PA

II._EF 5CHE.I_ATLC DWG NO. _0433-50_

IO.COMI_:)NENT REF OESIGNA_ICN_S ARE FOR LOCATING PURPOSE_

ONLY,ANO DO NOT APPE/_R ON ACTUAL PART.

_)_KEYSLOT DIMENSIONS ARE FOR REFERENCE (_NL'f _ SLCI_

3HOULD BE CENTERED BETWEEN PINS /_0 MtJST tOTTO_ C_RCt)ITR_f.

I_-MATCH DR_LL AND RIVET _TEM5 I AND 2 USING JiG FIXTUKE

11430 - 205

_.FA._RICA'TE PER CCP 5PEC A0105-008

6. SILK SCREEN LJ51NG $5M 104_2"_02"3

5.FABIRIcA_rE USING PCM 104_--50_-_

_4.EPOXY GLA$5 LAMINATE WITH 20Z COPPER BOTH SIDES,

NIL* P- 1394¢)C , TYPE GE

3.PLATtNG TO BE PEP. CCP E Aoros-OCJ_,

2 CHAMF£1_ CONNECTOP-_ TiP .07-0 _31_P _OTI_ _IDE5

1+]_3ARO T½1CKNES5 AT CONI4ECT_P. "rip NOT TO EXCEED .C_o5 -lm._

NOTE : UNLF._S_ OTHEIZW_E SPECIFIED

Z3

ZZ

1+
19

mB

15

COML

COML

COML

COML

f

COML

OSCO

10432 - 502
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3.000

÷

REAR VIEW

"T£E (iTEM Z') OMITTED

FOR CLARITY

FULL R_

DETAIL A
(z PLACES)

4

5C_'.LE : T

t.050 ±.005

3,551

_-.O_ R OPTIONAL

(4 PLACES)

I 5

I _ IDENT NO,

6 _

PIN ORIENTATION

OF MODULES

4

SC/kLE :



1
m

IiIImlemll

m m .e .,m.mm m mm mmmm
Bm,E I'1'1....

.2.C3.C_C_

FRONT VIEW

COMPONENT ,SIDE

ZL COAT ICE, ASSY PER CCP SPEC /kOIOS-OO4-

OZO,VALUE D£TERI,Ul41ED AT FUNCTtOI'4AL "TESTTO BE.

140MUdAL • V_LUE "/'6O

_t9 kkODULAI2 ELECXRONIC5 ,INGLEWOOD .CkLtF

tlLDELBERT BL_Nkl CO IKiC,POMONk., CALIP
CZ140NEYWELL S£Mt COND 01¥, IEIVIERA BE_K, FL_k

I_R/k"fTHEON CO _EMICONC' DIV , NEEOHk, I,_ _Et(;HTSj MA5

5 CORNtNG SL/_SS WORKS __,_'_DFOR{)) PA.
[4KEMET B[F[ UNiOM CIJCSIDE CORP CLE_/ELANT),OFIIO

13,'TIRAN_,FOIL_,_ERLE_k95 TO BE 50LD£_'[D _I.T P!.kL_ES I, tDR_TI_D

3_IL DO e,mOT PU,,_E 1"HRU

ILREF 5CH[_MA.3-1C DWG NO. 1043-_~50 _-

IO.COMP_ENT REF OE$1Gi4.k'Tt(_IS ._RE f'Ol_ LOCA'I"_NC- PURPO_,E_

P_LY /,,kl_ 0(3 NOT k,PPE/_R ON ACTUAL PA_7".

_E)9. KEYSLOT DI_E_SION5 A_E REF'EREk._CE ONLYFOR SLOT

SHOULD _E CENTERED BETWEEN P_S /_0 MLI_ IO'TTOIJ_ CIR_.L)I_'_'f.
_.MATCH DRILL AKiD RIVET tTEM_, 1 AND 2 USING JtG F'IXTURE

11430 - "20_

?.FA.BRICA.'TE PER CCP SPEC kOiO_-OOIS,

Z&

25

24.

,gl

17 I

16 1

14 I

,a I

• i

al

M

5

4

t

4

I

I

4

I

4

4

I"/'

I

?-

Z

I

4

I

2

I

4

RIVET

SCREW

MA"nE:RIAL
DESCRIPTION & SRE_FICATIO_

UST OF MATERIAL OR PARTS LIST

6._ILK SCREEN USING $_ 104_4-502-_

_FAB_ICATE USING PCM ]043_-50_-_

_E_XY GLAS_ LAMiNaE WITH 20Z COPPER 80TH $1DE_,

MIL-p-13949C ,TYPE GE

_.PL_tNG TO BE PE_ CCP _EC AoIo_-o_

_ C_MFEI_ CONN(CTO_ TIP .O2O _ 3O" _or_ _tDE_

NOTE :UNL_S_ OT_4_m#ISIE SPECIFIED

t.IIK,ES_ OIHIE:Ir_ S$_CIFII_D

DIMENSIONS ARE IN INCHES

TOLERANCES ON

DECIMALS J ANGLES
JC( :l: .03 ±0"30"
JOG¢ .OlO

OelLLED HOLES

m .lit + Jl&-- J_TO 311_÷ M--.I_
.SIS TO .Rl÷_m,--Im

.]Is TOL_m,+K_e,--,_m
I.M.q TO2J&+.am,--.¢m

CHECK

SURFACE ROUGHNESS i
I_R MIL_I_|O

•

DC/DC CONVERTEI:?
NO. I

T 10454 -502

)

COML

COML

COML

R m IqlOOIJ¢13 l

!1 MUU,._. I B
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AFTER PLATING
il H_LE ._

REAR VIL_V

TEE (ITEM ?.) OMITTED

FOR CLARITY

)ETAIL A
2 PL h_CES)

4
SCALE : -

I

- PiN k(IE r)

REF

_.000

4"_0-,010

_je _1

5

_IDENT

6 IO

PIN ORIENTATION

OF MODULE ¢,

4
5C_L E : .':

/

m

3

/

i

J

D
]

0

NO.

MFD HD FAR _1OI

C9,C10_

Ol,CtZ(_.-........_

RI3, _, R'L_
RZ 2,WZ4_RZ6(_ ''''_

]tf6,RIg,R25(_ _



• J

®

FRONT VIEW

COMPONENT SIDE

)ANO SOLDER

i 40 5 M$20470A2-4 - RIVET

3g 7 9320-30 CHOKE. IO=h *10%

315 SN521/SN_._/ IOLK) S'rATE W,¢_.£ wllrw m'L_ reLATOR

3"7 I INT55A DIODE. ZENEI_

I INT59A DIODE ZENER

:35 .?.N ?-'SZ7 TRANSISTOR

34 2NI 1132 T RANSISTOR

33 2N2658 T RANSISTOR

32. 3 FP-50 MOUNT -TRANSISTOR

31 4- _',G2ZJ5OKMS CAPACITOR 22_='_ _" K)T. 50V

30 2 KG_O56JSOKMS 05_f rio% SO','

Z9 I CY_O_]SU_ 2Z.rO00 p_ ±lO_ 50V

28 2 KGZ?-- J 35KMS 22_ ¢10%35¥

_T I KG2R2J2OKMS 2.2_" +--[0%20V

2 KGZZ J 15KMS Z?--._ + I0% 15V

COAT pCl=. ASSY PER CCP SPF..C AOIOB-OO4-

Z2 DELBERT BLINN CO POMON_,CALIP
Z[ JW MILLER CO LOS AN&ELES,CALtF

20. MOTOROi._ S[MII_ND PROp II_,PHOENP_,ARIZ.

R SYLVANIA ELECTRIC PROD fNC, WORURN MASS

I_FAtRCHILO 5EM[CONOUCTOR {)IV MOUNTAINVEW, CALIF

HONEYWELL 5EMIC_HDtK;'II_ DIV; RIVIERA BEACH, FLA

KEMET DEFt UNION CARBI_I[ CORP; CLEVELAND_ONIO

;S. TEXA5 INSTRUMENT5 CORP; DALLAS TEXAS

14-CORNING GLASS WORKS ; BRADFORD, P_.

13.1NTERNATK_NAL RESISTANCE CORP_PHILAOELPHIA ,FA

_._rt..VALUE TO IE DETERMINED AT FUNCTIONAL TEST

tt.REF SCH£.JV_ATtC DWG NO. 10437-50 P

tO.COMf_NENT REF _SIGNAII_5 ARE FOR LOCATING PURPOSE%

ONLY AND DO NOT APPEAR ON ACTUAL PART.

_KEYSLOT D;MENe'ION5 ARE FOR REFE_E_C.E ONLY, , _LOT

_HO_.D _E CENTEREO BETWEEN PINS ANO MUS_ _OTIOU_ C_REUtTRY,

I_MATCH DRILL AND RIVET ITEM5 1 AND 2 USING J_6 FI}{TUEE

H430 - 20_

_FABRICA'rE PER CCP 5PEC AOIOS-G<_

6.SILK SCREEN USI_IG 5_V_ 10456-50Z-_) REVA
5.FABRICA'TE- USING PCM 104_6-50_'_I_EVA

(_4.EPOXY GLA55 LAMINATE WITH 20Z COPPEl_ BOTH SIDES,

MIL-P-13949C ,TYPE GE

3.PLATING TO BE PER CCP 5PEC P,O_05-O0_

2CNAMFEI_ CONNECTOR TIP .07.0 .3CP BOTH 5tD_S *=o_l

I. BOARD THICKNES>5 AT CONNECTO_ TiP HOT TO EXCEED JO_5 ".'=

NOTE: UNLES_ OT½ERWI_ SPIEORED

_5 I KG2TJIOKM5 CAPACITOR ZT_f _- I0% IOV

Z2 1 TM - I/6 SENSIS.70R _.TK ± 51_ VBW

'21 _" BLO'P5 RESISTOR @ *2% lAW

20 I MEA-TO ZO@K ±1% YeW

19 I PLOTS 5IK "tZ% 'Xtw

ll_ I 27K

IT I ?-4K

COML

COML

COML

C0_L

COM L

COML

16 ! iZ2K

15 3 IOK

14 2 5.6K

_ I_1 4.TK
IZ IK

II 1 BLOT5 _I-"L -_211_ I_W

tO t MEA-TO I;I.gK tl_ I/6W

9 I MEA-TO 5&.tk *1'4 VIW

8 I MEA-TO RESIS"TOR 444K _-I% VIIW COML

?' ( RL2.0S RESI_TO_ _. _.-_Z% _.W COML

3 It 9i04_I3 -20_ TERMINAL - OSCO

2 1 IICoOl_- Z03 - 11 TEE- PCB ASSY

i0436-50Z-_ PCB 06Z ,_0_, ,4.St _)-OIt NOtlE]_L_JIIE Oil W_11EItW.
IDENTIFYING NO. DESI_III_I_q _ D_SCRII_'I_ • SII'IBP,dlCATION

• LIST OF _ _ PARTS LiST

DIMENSIONS ARE IN INCHES CHE(_K _ _'- _-(_( I I_ _

o_c,.,_I "_' _,,_. .... DE/DC CONVERTER
J0C ±.0_ ± 0" 30'

JCC{ =_ .010

=,,,,- _, NO 2
110 .I,11_ * ,I1¢ -- II

T 10436- 502
E_--..._ _ 1=_

II



AFTER PLATING
APPROI 107 HOLES

REF

_)1.587
REF

l

//_Mro HD FAR 51D

)l /

t C9,C10

I

RI3 W'cO.I_
I RZ2 R24,126 (_ ''_

,16,RIg,R25_ /

D _

9__

i 5

6 IO

PIN O_RIENTA'TI ON

OF E,tODULE5

5CkL£ : _

- .Toz_c)u_r



"- --"
Q ,_ = ,,=,ram Bile

Iml

FRONT VIEW

COMPONENT SIDE

t

/,5 COAT PCB ASSY PER CCP SPEC AOIOS-OO4-

Z2 DELBERT _.INH CO INC, POMONA,CAL_F2L JW MLLLER P.O. LOS ANGELES,CALIF

2QMOTOROLk SEMI_CD PROD INC, PHOENIX,ARIT-

F_ 5"(LVANIA ELECTRIC PROD INC, WOBURN MASS

ILFAIRCHILD 5EMICONOUCTOR DIV MOUNTAINVEW, CALIF

r_. HONEYWELL SEMIC_IDU_T0_R DN; RIVIERA BEACH, FLA

16.KEMET DEFT UNION CARILtDE CORP; CLEVELAND=OHiO

I_TEXAS INSTRUMENT5 CORP; DALLAS TEX_S

M_CORNtNG SLAB5 WORKS ; BRADFORD, f:_K.

L1LINTERNA'rtoNAL RESL_TANCF. CORP, PHILkOELPHiA,P_.

i_VALUE TO gr DETERMINED A'{ FUNCTIONAL TEST

tI.REF 5C_EMK1"IC DWG NO. 10437-50,_

_OM_ONENT REF DESIGtcA_tBN5 ARE FOR LOCATING PURPO_[_

ONLY AND DO NOT APPEAR O_ ACTUAL PART.

_)_tKEYSLOT DIMENSION_ ARE FOR REFEREkiCE ONLY _ SLOT

SHOULD BE CENTERED BETWEEN P_N$ /_0 MUST W0"TTOE_ C_t-uVTRY.

_.MATCH ORILL AND RIVET ITEMS I AND Z uSING JIG FIXTURE

1430 - 20_

_FABRICA'TE PER CCP 5PEC AOI05-00_

6.SILK SCREEN USING SSM tO456-50Z'5_ REVA

_,FABRICA'TE USING PCM 104=J6"S0 _.-_'*REV A

(_4..EPOXY GLASS LAMINATE WITPI 20Z COPPER BOTH S_DE_,

MIL- P- 139_¢)C , TYPE GE

3.PLATING TO BE PER CCP 5PEC P,O_05-OOI_

_CNAMFER CONNECTOR TIP .0_-0 _30_ BOTH _,IDES _._o_

L BOARD THICKNE_ AT CONNECTOR TIP NOT TO EXCEED J_5 "°'1
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APPENDIX B

MRIR-T/ 

 C NICAL D WINGS

The following section contains the mechanical drawings for

the MRIR-T/ME unit.

B. 1 LIST OF DRAWINGS

10015 -102

11413 -2 03

11411-203

11415 -2 03

i 14 16 -2 03

11414-203

11527-203

11606-203

MRIR-PCM Digital Subsystem

Housing, PCM MRIR-PCM

Connector Plate MRIR-PCM

Cover Housing, MRIR-PCM

Plate Mounting Connector, MRIR-PCM

Shield, PCB MRIR-PCM

Connector Adapter

Tee, PCB Assembly
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APPENDIX C

C.l

Pin

i

MRIR-T/ME

INTERFACE INPUT/OUTPUT LISTING

INPUT CONNECTOR J1

Term Function

Spare

-24.5 RDA -24.5 vdc Radiometer power source

from satellite regulated supply.

4

5

OFFCMDR

OFFCMD

Spare

Off relay command return (MB)

Off relay command (MA)

-24 volt pulse, 65-millisecond duration

Load: 160-ohm relay coil.

6

8

GRD S

GRD P

Spare

MRIR-T/ME signal ground

Primary power ground. Returned to

positive terminal of the satellite

regulated supply.

C-1



D0301-019

INPUT CONNECTOR J1 (continued)

Pin Term

9 -24.5M

Function

Primary regulated input power to

MRIR-T/ME.

Load: 400 ohm ± 50 ohm with elec-

tronics on. _ with electronics off.

l0 -24.5 TM Primary regulated power for telemetry

temperature monitoring network.

Load: Nominal 14K ohm.

i i ONCMDR

12 ONCMD

Relay on command return line (MB).

Relay on command line (MA), -24 volt

pulse, 65-millisecond duration.

Load: 160 ohm relay coil.

13

14 GRD T

15 GRD C

Spare

Telemetry ground

Chassis ground

C-2



• D0301-019

C.2 OUTPUT CONNECTOR J2

Pin Term

1 TRO 1

Function

Tape recorder output No. 1

+0.5
Voltage range: 6v -I.0 to 0 ± 0.6v

Output impedance: 330 ohm

Data rate: 1.66 kilobits/second

Spare

3 GRD TRO 1 Tape Recorder Output No. 1

reference ground.

4 GRD TRO 2 Tape Recorder Output No. 2

reference ground.

5 GRD P Power ground

6 TRO 2 Tape Recorder Output No. 2

Signal characteristics same as TRO i.

7 GRD S Signal ground

8 GRD T Telemetry ground

9 GRD C Chassis ground

C-3
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C.3 INPUT/OUTPUT CONNECTOR J3

Pin Term

1 -24.5 MR

Function

-24.5 volts from primary satellite

regulated supply routed through

MRIR-T/ME control relay.

2 -24.5 RDA -24.5 volts d-c radiometer power

source from satellite regulated

supply, routed through MRIR-T/ME unit.

3 Spare

4 CH 1 Analog Input No. I from radiometer

electronics unit. Voltage range is

0 volts to -6.4 volts at a frequency

up to 8 Hz. Input impedance is

greater than 150K ohms.

5 CH 2 Analog Input No. 2 characteristics

are identical to CH i.

6 CH 3 Analog Input No. 3 characteristics

are identical to CH 1.

7 GRD S Signal ground

C-4
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INPUT/OUTPUT CONNECTOR J3 (continued)

Pin Term

8 GRD P

Function

Power ground connected to positive

terminal of the satellite primary

regulated supply.

9 i00 _A Output Phase A, 100-Hz square wave

is routed through the MRIR unit to

the radiometer.

i0 i00 _B Output Phase B of a 2-phase, 100-Hz

square wave routed through the MRIR

unit to the radiometer. Phase B leads

Phase A by 90 ° .

ii Spare

12 CH 4 Analog Input No. 4 characteristics

are identical to CH 1.

13 CH 5 Analog Input No. 5 characteristics

are identical to CH i.

14 GRD T

15 GRD C

Telemetry ground

Chassis ground

C-5
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C.4 OUTPUT CONNECTOR J4

Pin Term

i RLY TMP

Function

Power Control Relay Telemetry Point

Output. Voltage amplitude for ON

condition is -8 +- 1.5 volts and

0 + 0.6 volts for OFF condition.

Output impedance is nominal 16.3K ohms.

2 TEM TMP Temperature Telemetry Point Output.

Voltage amplitude is variable between

-3.0 volts and -6.3 volts for -10°C

to +65°C. Output impedance is less

than 3K ohms over the temperature range.

3 Spare

4 -18V TP MRIR -18 volts ±3 percent regulated

secondary supply. Provides 4.7K-ohm

isolation resistor provided on output

test point.

5 -12V TP MRIR -12 volts +3 percent regulated

secondary supply. 4.7K-ohm isolation

resistor provided on output test point.

6 -6V TP MRIR -6 volts +3 percent regulated

secondary supply. 4.7K-ohm isolation

resistor provided on output test point.

C-6
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OUTPUT CONNECTOR J4 (Continued)

Pin Term

7 +6V TP

Function

MRIR +6 volts +3 percent regulated

secondary supply. 4.7K-ohm isolation

resistor provided on output test point.

8 +3.2V TP MRIR +3.20 (+0.22V, -0.10V)

regulated secondary supply. 4.7K-ohm

isolation resistor provided on output

test point.

i0 RB4

Spare

208-Hz symmetrical square wave output.

Amplitude is +0.2 ± 0.1 volts for the

1 state and +2.0 ±0.5 volts for the 0

state. Output impedance is greater

than 4.7K ohms.

ii RB5 Pulse output that occurs every 4.8

milliseconds. Pulse duration for

1 state (+0.2 ± 0.i volts) is 100

microseconds. For the remainder of

the time, the 0 state is +2.0 ± 0.5

volts. Output impedance is greater

than 4.7K ohms.

C-7
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OUTPUT CONNECTOR J4 (continued)

Pin Term

12 RBI

Function

1.66-kHz symmetrical square wave

output. Amplitude for 1 state is

+0.2 ± 0.1 volt and +2.0 ± 0.5 volts

for the 0 state. Output impedance is

greater than 4.7K ohms.

13 RN4 (ECD) 20-microsecond pulse output which

repeats every 4.8 milliseconds.

Output amplitude is +0.2 ± 0.i volts

for the 1 state and +2.0 ± 0.5 volts

for the 0 state. Output impedance is

greater than 4.7K ohms.

14 RK4 25-kHz symmetrical square wave output

with an amplitude of +2.0 ± 0.5 volts

for the high level and +0.2 ±0.i volt

for the low level. The output imped-

ance is greater than 4.7K ohms.

15 RC6 Pulse output that repeats 33 times

per second with a pulse duration of

4.8 milliseconds. Voltage amplitude

is +2.0 ± 0.5 volts for the 0 level

and +0.2 ± 0.i volts for the 1 level.

The output impedance is greater than

4.7K ohms.

C-8
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OUTPUT CONNECTOR J4

Pin Term

16 RC 1

17 CH5

18 GRD S

19 GRD P

20 -12 TMP

21 CH4

I

22 RDI

(continued)

Function

Pulse output which occurs 30 milli-

seconds after C6 occurs. The voltage

amplitude and output impedance char-

acteristics are the same as C6 on

pin 15.

Analog Input No. 5. This pin is

provided for a protective purpose.

During shipping, this point is shorted

to signal ground.

Signal ground.

Power ground.

MRIR -12 volt telemetry point output.

Nominal voltage output is -6 volts

±4 percent. The output impedance is

2.8K ohms ±2 percent.

Analog Input No. 5. Same description

as pin 17 on this connector.

LSB from the A/D data register.

Voltage amplitude is +2.0 ± 0.5 volts

for the 0 state and +0.2 ± 0.i volts

for the 1 state. Output impedance is

greater than 4.7K ohms. Digital value

is 2 ° .

C-9
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OUTPUT CONNECTOR J4 (continued)

Pin Term

m

23 RD2

Function

21 Digital bit from the A/D data

register. Voltage and impedance

characteristics are the same as _.

24 RD3 22 Digital bit from the A/D data

register. Voltage and impedance

characteristics are the same as RDI.

m

25 RD4 23 Digital bit from the A/D data

register. Voltage and impedance

characteristlcs are the same as RDI.

a

26 RD5 24 Digital bit from the A/D data

register. Voltage and impedance

characteristics are the same as RDI.

m

27 RD6 25 Digital bit from the A/D data

register. Voltage and impedance

characteristics are the same as RDI.

28 RD7 26 Digital bit from the A/D data

reglster. Voltage and impedance

characteristics are the same as RDI.

29 RD8 27 Digital bit from the A/D data

register. Voltage and Impedance

characteristics are the same as RDI.

C-10
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OUTPUT CONNECTOR J4 (continued)

Pin Term

30 CH3

Function

Analog Input No. 3. Same function

as pin 17 on J4 connector.

31 COMP OT Comparator output voltage. Output

impedance is greater than 4.7K ohms.

32 V PREC Precision voltage output, -10.0

± 0.3 volts. Output impedance is

greater than 4.7K ohms.

33 Spare

34 CH2 Analog Input No. 2.

as pin 17 on J4.

Same function

35 CH1 Analog Input No. 1.

as pin 17 on J4.

Same function

36 GRD T Telemetry ground

37 GRD C Chassis ground

C-ll
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C.5 INPUT CONNECTOR J5

Pin Term

1 l0 KC CLK

Function

10-kHz summetrical square wave.

Nominal voltage swing is 0 volts to

-6 volts. Nominal input impedance is

3.3K ohm.

2

3 200 KC CLK

Spare

200-kHz symmetrical square wave input.

Nominal voltage swing is 0 volts to

-6 volts. Nominal input impedance

is 2.5K ohms.

4 GRD 200 KC

5 GRD P

6 ioo CA

7 ioo

8

9 GRD S

200-kHz input reference ground.

Power ground.

Input Phase A, 100 Hz, square wave

routed through the MRIR to the radi-

ometer subsystem.

Input Phase B, i00 Hz, square wave

routed through the MRIR to the

radiometer subsystem. Phase B leads

Phase A by 90 ° .

Spare

Signal ground

C -12
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CIkiPUT_

JIO4-X

JlOI-O2._

JIOI-OI

22o: 

JCO"J-IO _

JiO_-V

(OUTPUT.)

JOOi

JiOJS-ll -- T_OI I

JIO5-1"3 -- SRD TR01 3

JIGS'-9 -- G_D "t1_02 4

JIOZ-O6-- G_D P 5

JIOS-O(_ -- TRO 2. G

JIO(o--V,I -- GRD S 7

JIO2-O_ -- G_E) " ,

CN_ -- GRD C 9

( iNPUT_

JOOI

300"5- 9,. --

JIOG-ZO--

JlO_- 9,9..--

G

JlOte-"f -- G_RD _ 7

J102.-O_- G_.D P

Jl0_-I-/-- .24,5VM 9

3101-R -- -_.4.5"VT_lO

JiO%,-_.l -- Ok_C;'4O i H

dlO_-19 -- C)IqCMD_ IZ

J_0Z-IO -- GRDT 14

Ct4A --

(_/ouT)
JO03

OlO{_-18 -- .2`4._'VMR i

JOOFG_.--2.4,5VR_ 2

JlOl-O_ -- CHI 4-

JIOFO4--- CH__ 5

JIO&_-'Y -- GRD _ 7

JiOg.-OT-- GRD P

JOOS-O6--

JOO 5-O7--

JiOI-ZI --

dIOl-_&--

OlOg.- _O --

CHA --

AkJALOr_ %kIDUT_ / 2_KC r_EN

JIOI

9_00 KC " JIOI - 1"7
C_RID I A GRID S

_.OO KG 2 B

CNI 3 C

JOO4 -34 - Ct[9. 4- b

OlOI -L CG 5" E

g 105-4 _ &, F

7

8 J

9 K CI JlOS-N

I0 L C_

J004-1 _, _CI _l M _ I O4 - 0"2.

J 004 - I"/ R.C_ 12 N _. 9.A,/

M- R

_d G

I(_ T

JIOI-A G_D S IT U K4-

i8 V _4 C

ILITE_k_AL
TEST _D'OIKIT C--_ 19 k4 --I_ JiOZlU

CH5 2_ Y K_'C JIO_5-V

CH$ 9.1 Y VCMO

- Jl04--10
CH5 '2._ z GRD S

JIO4-l_ A

FRAme S,(UC _4DATA oLyrpu-r

jIOE

JIO4-M 51C l A GRD 5

J_O4-- M
3._-V 9. 5 E8

J105"- _

JlOE-5 E_ 3 C

JIOl-(_ _ 4- b

JIO3-OI D? 5 E

_rRO 2_ &, r

D_ 7 H CI

5% 8 J

J IO_- 19 b5 I0 L -_V

TRO $. II M

_z ki 3,2-V

JOO'2-_ 3_D_'_OI I_ P

14 R GV

b4 _5 S

D3 IG T

J_O3-H 5-2. I,T u

O_. IB V

ILITEWklAL _ 19 W AI
TE 5-1"POI KIT

J_O_-H Bt 2.o Y. _4

t51 _J Y B_

I_JTERklAL
F ?3- z G_D %

TEST _POI NT

dlO-_- 05 --

4(04- L

JI07-11

- JI05- O2.

O 107-

-O

,J107-i5 --

J00l- 09 --

d0O_-o_
JIO7-18 _-

JIO4-P d_l - 19,.--

iMTERklAL J(DOI-04- --
POIHT

JOOl- I I --

IO_ -A JOO I- O5---

'¥OI_I)DI.fTFRAk_ /



l

I JIOZ-.OI -

-- _4--a_oz-z.
3 L J104_09

JlO_'-(

JO04-_.

JIO_-B

JIOZ-p

J_0"5- C

-- Jt07-_

INTERW_L.

TEST POLUT

J IO_- 9,.I -
-- JIO_-L

JiOS-

-- JIO_-D

-- [-dlOi-kJ
L- J I 0_ -C)_"

-- J 104--_

-- ._{[JIOI-W
JIO?-Ig_

JO04-;

J IO'Z- l-

JIO

JCO4--

JIOZ- I(o

JIO_-

E- -- Jl0!.- A d109..- t-7

J{OE-15

A/D DATA CONTROL.

J_O_

- JIO'3-Z

b7 I _ _D S _JIOl

"E:,8 2. _ $8

RE)-/ _ C _.zv

$8 4 E) l _-(o - jio_.-M

3.2V 5 E ' ROB

JIO4-A-
iF %D8

RID_ 7 H SO_4P O_

8 J iD8 JIO_-A-

9 K D_.A JIO%- A-

_0 L

_-Z I I M JIO_-V-

- J 10_3 - C
r2. kl "_.2.V

'104.- KI

53" r'5 t:>

E'_ !_- R JJOS-

_2. 15 S

l(o T JO04-1(

Rb_" L7 U _44- J104-_

eb4- $8 V K4-C JlOI- X

_-5 L9 W

RE3_ _ Y,

E_ 2.1

D4- 2'2. Z GRID S JIO3-A

ENCOE) E - "TI _41kl_ GEb, i

J 104

K4- I A GRD-S

K& Z B _4- JIO_-U

3 C

RN4 4- [)

5 E

GRD S _ F

GRD_ 7 H _ JIOS-ZO

GRD S 8 J

Gt_D S 9 K

- JIO_-L
G]_D S I0 L -GV

S-L-

coRDS II M _iC JlO5-OI

JIO3-M

RB5 13 P &i olo_-w

JIO_-R
BI 14 R GV

JIOS-R

RI_¢ iI(oiT

E_ 17 u

B45 18 v

_91w
20 X _OKC

21 Y GRD S

2.2.Z GRD 5

r_ _| 1-I?-l_7 I

-_ 2. _lfii -E 5_[ l_#g5 E&.. ]lOl-PI I ....... _ Ill-W-- I
3, JIfJI-L T_'m JIOI-_'L_SJI0/-E q /yj_/ i

8 J

dlO'l.- 11

J 109...- U

JI05-1_

JIOG-15

DC/E_C COMVERTER _0.2.

JlOq

-l%V T_ 1 A C=RD P

-IZV "TMP 2 _ - I'2,.V I 02_-F

C

GRD T _ b

3.Zv u_ 5 E

-18V TP 7 H GV UMREG ilO_-H

I _v "TP 8 J

-_V _rP 9 K i "l_.V UNREG

3.ZVTP 10 L TE',.4T_p JO04-O_.

-(_V It M "_._V JlOS-_J

-18V I'Z 14

(oV I_ I P

14 _ "24.5VTM JOOl-IO

&V U_REG 15" S

17 U RLY TMP

-P.4.SVMR 18 V

_9 W

?.0 ×

ZI Y

2`9. Z G_D ;_ IOT-A

I ,0449--502

PART OR
_NO.

DIMENSIONS ARE IN INCHES

TOLERANCES ON

DECIMALS , ANGLES
,XX ± .03 ± O ° 30'
,EC( ± .Ol0

DRILLED HOLES

,_ To .its& + .r_t,-._l
.L_ TO .22S:+ .001-.00!

.234 TO 30& +,OO4,--.eO!
51S TO .t'_¢:+ .oo%-._el
.7_ TO LEO0:+ ,007,--._I

1.015 TO ZOO_-+ .OlO,--.OQI

PiN CHART i
NOMENCLATURE OR

DESCRIPTION

T

J I
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